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U.S. EPA REGULATORY ACTIONS

Substance Name — Chromium(VI)
CASRN — 7440-47-3
Last Revised — 06/01/90

EPA risk assessments may be updated as new data axre published and as 
assessment methodologies evolve. Regulatory actions are frequently not 
updated at the same time. Compare the dates for the regulatory actions in 
this section with the verification dates for the risk assessments in sections 
I and II, as this may explain inconsistencies. Also note that some regulatory 
actions consider factors not related to health risk, such as technical or 
economic feasibility. Such considerations are indicated for each action. In 
addition, not all of the regulatory actions listed in this section involve 
enforceable federal standards. Please direct any questions you may have 
concerning these regulatory actions to the U.S, EPA contact listed for that 
particular action. Users are strongly urged to read the background inform­
ation on each regulatory action in Background Document 4 in Service Code 5.

<<< Chromium(VI) >>>

__IV.A. CLEAN AIR ACT (CAA)

IV.A.1 CAA R'EGULATORY DECISION

Action — Intent to list under Section 112

Considers technologicsil or e?conomic feasibility? — NO

Discussion — Chromium VI is considered a human carcinogen (lARC Group I), 
and according to EPA's preliminary risk assessment from ambient air exposures, 
public health risks are significant. There is considerable uncertainty as to 
the carcinogenicity of othe;r valence states of chromium and the proportion of 
chromium VI in emission or ambient air samples- The EPA indicated that it 
intends to add total chromium or chromium VI to the list of hazardous air 
pollutants for which it intends to establish emission standards under section 
112(b)(1)(A) of the Clean Air Act. The EPA will decide whether to add total 
chromium or chromium VI to the list only after studying possible techniques 
that might be used to control emissions and further assessing the public 
health risks. The EPA will add total chromium or chromium VI to the list if 
emission standards are warranted.

Reference — 50 PR 24317 (06/10/85)

EPA Contact — Emissions Standards Division, DADPS 
,(919)541-5571 / FTS 629-5571

■<<< Chromium (VI) >>>-



SAFE DRINKING WATER ACT (SDWA)

.IV.B.l. MAXIMUM CONTAMINANT LEVEL GOAL (MCLG) for Drinking Water

Value (status) — 0.12 mg/L [total chromium] (Proposed, 1985)

Considers technological or economic feasibility? — NO

Discussion — An MCLG of 0.12 mg/L for total chromium (Cr III and Cr VI) is 
proposed based on a provisional DWEL of 0.17 mg/L with data on human exposure 
factored in (0.10 mg/day in the diet and O mg/day by air). A DWEL of 0.17 
mg/L was calculated from a NOAEL of 2.41 mg/kg/day in rats [1-year drinking
water study (Cr VI)], with an uncertainty factor of 500 applied and 
consumption of 2 L of water/day assumed.

Reference — 50 FR 46936 Part IV (11/13/85)

EPA Contact — Kenneth Bailey / Criteria and Standards Division, ODW / 
(202)382-7571 / FTS 382-7571; or Drinking Water Hotline / (800)426-4791

<<< Chromium(VI) >>>

IV.B.2. MAXIMUM CONTAMINANT LEVEL (MCL) for Drinking Water

Value (status) — 0.05 mg/L [total chromium] (Interim, 1980)

Considers technological or economic feasibility? — NO 

Discussion —

Reference — 45 FR 57332

EPA Contact — Kenneth Bailey / Criteria and Standards Division, ODW / 
(202)332-7571 / FTS 382-7571; or Drinking Water Hotline / (300)426-4791

-<<< Chromium(VI) >>>-

IV.C. CLEAN WATER ACT (CWA)
!

IV.C.l. AMBIENT WATER QUALITY CRITERIA, Human Health 

Water and Fish Consumption — 5.0E+1 ug/L

Fish Consumption Only — None

Considers technological or economic feasibility? — NO 

Discussion —

Reference — 45 FR 79318 (11/28/80)

EPA Contact — Criteria and Standards Division, OWRS 
(202)475-7315 / FTS 475-7315



I <<< Chromium(VI) >>>

IV.C.2. AMBIENT WATER QUALITY CRITERIA, Aquatic Organisms

reshwater:

Acute — 1.6E+1 ug/L (1-hour average)
Chronic —• l.lE+1 ug/L (4-day average)

_ Marine:

Acute — l.lE+3 ug/L (1-hour average)
Chronic — 5.0E+1 ug/L (4-day average)

Considers technological or economic feasibility? — NO

Discussion —

Reference — 50 FR 30784 (07/28/85)

ERA Contact — Criteria and Standards Division, OWRS 
(202)475-7315 / FTB 475-7315

-<<< Chromium(VI) ' >>>-

__IV.D. FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT (FIFRA)

No data available

-<<< Chromium(VI) >>>-

__IV.E. TOXIC SUBSTANCES CONTROL ACT (TSCA)

No data available

-<<< Chromium(VI) >>>-

IV.F. RESOURCE CONSERVATION AND RECOVERY ACT (RCRA)

IV.F.l. R-CRA APPENDIX IX, for Ground Water Monitoring 

Status — Listed

Reference — 52 FR 25942 (07/09/87)

EPA Contact — RCRA/Superfund Hotline 
(800)424-9346 / (202)382-3000 / FTS 382-3000

■<<< Chromium (VI) >>>■

IV.G. SUPERFUND (CERCLA)



IV.G.l. REPORTABLE QUANTITY (RQ) for Release into the Environment

Mlue (status) — 1 pound (Proposed, 1937)

Considers technological or economic feasibility? — NO

Discussion — The proposed RQ for chromium is based on potential 
carcinogenicity. Available epidemiological data on inhalation of hexavalent 
chromium indicate a hazard ranking of high based on a potency factor of 
3B8.99/mg/kg/day and assignment to weight-of-evidence group A. This 
corresponds to an RQ of 1 pound.

Reference — 52 FR 8140 (03/16/87)

EPA Contact — RCRA/Superfund Hotline 
(800)424-9346 / (202)382-3000 / FT3 382-3000
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_V. SUPPLEMENTARY DATA

Substance Name — Chromium(VI) 
CASRN — 7440-47-3

I

Not available at this time.
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VI.D. DRINKING WATER HA REFERENCES
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SYNONYMS

Libstance Name — Chromium(VI) 
CASRN — 7440-47-3 
Last Revised — 03/31/87

7440-47-3 
CHROMIC ION 
CHROMIUM 
CHROMIUM, ION 
Chromium(VI) 
CHROMIUM (VI) ION f
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Copper; CABRN 7440-50-S (12/01/88)

Health risk assessment information on a chemical is included in IRIS only 
after a comprehensive review of chronic toxicity data by work groups composed 
of U.S. ERA scientists from several Program Offices. The summaries presented 
in Sections I and II represent a consensus reached in the review process. The 
other sections contain U.S. ERA information which is specific to particular 
ERA program and has been subject to review procedures prescribed by that 
Program Office. The regulatory actions in Section IV may not be based on the 
most current risk assessment, or,may be based on a current, but unreviewed, 
risk assessment, and may take into account factors other than health effects 
(e.g., treatment technology). When considering the use of regulatory action 
data for a particular situation, note the date of the regulatory action, the 
date of the most recent risk assessment relating to that action, and whether 
technological factors were considered. Background information and explan­
ations of the methods used to derive the values given in IRIS are provided in 
the five E<ackground Documents in Service Code 5, which correspond to Sections 
I through V of the chemical files.

STATUS DF DATA FOR Copper 

File On-Line 09/07/88 

Category (section)

Oral RfD Assessment (I.A.)

Inhalation RfD Assessment (I.B.) 

Carcinogenicity Assessment (II.)

Drinking Water Health Advisories (III.A.) 

U.S. ERA Regulatory Actions (IV.) 

Supplementary Data (V.)

Status

no data 

no data 

on-1ine 

no data 

no data 

no data

Last Revised

09/07/88
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I. CHROknC HEALTH HAZARD ASSESSMENT FOR NONCARCINOGENIC EFFECTS

Substance Name — Copper 
CASRN — 7440-50-8

%
Not £xvailabl€e at this time
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_II. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE

Substance Name — Copper 
>CASRN — 7440-50-8 Last Revised — 09/07/88

Section II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and quant­
itative estimates of risk from oral exposure and from inhalation exposure.
The classification reflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 
presented in three ways. The slope factor is the result of application of a 
low—dose extrapolation procedure and is presented as the risk per mg/kg/day. 
The unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking water or risk per ug/cu.m air breathe?d. The third form in which risk 
is presented is a drinking water or air concentration providing cancer risks 
of 1 in 10,000, 1 in 100,000 or 1 in 1,000,000. Background Document 2 
(Service Code 5) provides details on the rationale and methods used to derive 
the carcinogenicity values found in IRIS. Users are referred to Section I for 
information on long-term toxic effects other than carcinogenicity.

<<< Copper >>>

Substance Name — Copper 
CASRN — 7440-50-8 
Preparation Date — 09/01/87

II.A. EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINOGENICITY

II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION

Classification — D; not classified

Basis — There are no human data, inadequate animal data from assays of 
copper compounds, and equivocal mutagenicity data.

.II.A.2. HUMAN CARCINOGENICITY DATA 

None.

<<< Copper >>>

11.A.3. ANIMAL CARCINOGENICITY DATA

Inaidequate. Bionetics Research Labs (1968) studied the carcinogenicity of 
a copper-containing compound, copper hydroxyquinoline, in two strains of mice 
(E16C3F1 and B6AKF1). Groups of 18 male and 18 female 7-day-old mice were 
administered 1000 mg copper hydroxyquinoline/kg bw (180.6 mg Cu/kg) suspended 
in 0.57. gelatin daily until they were 28 days old, after which they were 
administered 2800 ppm (505.6 ppm (2u) in the feed for 50 additional weeks. No 
statistically significant increases in tumor incidence were observed in the 
treated 78-week~old animals.

In the same study, Bionetics Filesearch Labs (1968) administered a single



subcutaneous injection of gelatin (control) or 1000 mg of copper 
hydro;;yquinol ine/kg bw (1B0.6 mg Cu/kg) suspended in 0.5'/. gelatin to groups of 
28-day-old mice of both strains. After 50 days of observation, the male 
B6C3F1 had an increased incidence of reticulum cell sarcomas compared with 
|Controls. No tumors were observed in the treated male B6AKF1 mice, and a low 
Fincidence of reticulum cell sarcomas was observed in the treated female mice 
of both strains.

Gilman (1962) administered intramuscular injections containing 20 mg of 
cupric oKide (16 mg Cu), cupric sulfide (13.3 mg Cu), and cuprous sulfide (16 
mg Cu) into the left and right thighs of 2- to 3-month-old Wistar rats.
After 20 months of observations, no injection-site tumors were observed in 
any animals, but other tumors were observed at very low incidence in the 
animals receiving cupric sulfide (2/30) and cuprous sulfide (1/30). As the 
relevance of the organic copper compound to the observation of sarcoma 
induction is uncertain and the incidence of tumors in rats treated i.m. with 
inorganic copper was very low, data are considered inadequate for 
classification.

<<< Copper >>>

11.A.4. SUPPORTING DATA FOR CARCINOGENICITY

Noriya et al. (1983) reported no increase in mutations in E. coli and S.
typhimurium strains TA98, TA1535, TA1537 and TA1538 incubated with up to 5 mg 
copper quinolinolate/plate and in S. typhimurium TA98 and TAIOO incubated 
with up to 5 mg copper sulfate/plate. Demerec et al. (1951) reported
dose-related mutagenic effects in E. coli with 2 to 10 ppm copper sulfate in 
a reverse mutation assay. Negative results were obtcxined with copper sulfate 
or copper chloride in assays using S. cerevisiae (Singh, 1983) and Bacillus 
subtilis (Nishioka, 1975, Matsui, 1980, Kanematsu et al., 1980). Errors in 
DNA synthesis from po1y(c)templates have been induced in viruses incubated 
with copper chloride or copper acetate (Sirover and Loeb, 1976). Chromosomal 
aberrations were induced in isolated rat hepatocytes when incubated with 
copper sulfate (Sina et al., 1983). Casto et al. (1979) showed enhanced cell
transformation in Syrian hamster embryo cells infected with simian adenovirus 
with the addition of cuprous sulfide and copper sulfate. High concentrations 
of copper compounds have been reported to induce mitosis in rat ascites cells 
and recessive lethals in Drosophila melanogaster. Law (1983) reported 
increases in the percent lethals observed in Drosophila larvae and eggs when 
exposed to copper by microinjection (0.1'/. copper sulfate) or immersion 
(concentrated aqueous copper sulfate), respectively.

II.B. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE

Not available.

II.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE

Not av£.^i 1 £ib 1 e.



I
II.D. EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT) 

<<< Copper >>>

II.D.i. EPA DOCUMENTATION

U.S. EPA. 1987. Drinking Water Criteria Document for Copper. Prepared by 
the Office of Health and Environmental Assessment, Environmental Criteria and 
Assessment Office, Cincinnati, OH for the Office of Drinking Water, 
Washington, DC. ECAO-CIN 417.

E-iionetics Research Labs. 1968. Evaluation of carcinogenic, teratogenic and 
mutagenic activities of selected pesticides and industrial chemicals. Vol.
I. Carcinogenic study prepared for National Cancer Institute. 
NCI-DCCP-CG-1973-1-1.

Castro, B.C., J. Meyers and J.A. DiPaolo. 1979. Enhancement of viral 
transformation for evaluation of the carcinogenic or mutagenic potential of 
inorganic metal salts. Camcer Res. 30: 193.

Demerec, M., G. Bertani and' J. Flint. 1951. 
mutagenic action on E. coli. Am. Natur. 85:

A survey of chemicals for 
119.

Gilman, J.P.W. 1962. Metal carcinogenesis. II. A study on the carcinogenic 
activity of cobalt, copper, iron and nickel compounds. Cancer Res. 22: 
158-166.

Kanematsu, N.,'M. Hara and T. Kada. 1980. Rec assay and mutagenicity 
studies on metal compounds. Mutat. Res. 77: 109-116.

Matsui, S. 1980. Evaluation of a E<acillus subtilis rec-assay for the 
detection of mutagens which may occur in water environments. Water Res. 
14(11); 1613-1619.

Moriya, M., T. Ohta, K. Wi^tanabe, T. Miyazawa, K. Kato and Y. Shirasu.
1983. Further mutagenicity studies on pesticides in bacterial reversion 
assay systems. Mutat. Res. 116(3-4): 185-216.

Nishioka, H. 1975. Mutagenic activities of metal compounds in bacteria. 
Mutat. Res. 31; 185-189.

Sina, J.F., C.L. Bean, G.R. Dysart, V.I. Taylor and M.O. E-fradley. 1983. 
Evaluation of the alkaline elution/rat hepatocyte assay as a predictor of 
ccxrcinogenic/mutagenic potential. Mutatt. Res. 113(5): 357-391.

Singh, I. 1983. Induction of reverse mutation and mitotic gene conversion 
by some metal compounds in Saccharomyces cerevisiae. Mutat. Res. 117(1-2); 
149-152.

Birover, M.A. and L.A. Loeb. 1976. Infidelity of DNA synthesis in vitroi 
Screening for potential metal mutagens or carcinogens. Science. 194: 
1434-1436.

<<< Copper >>>

11.D.2. REVIEW (CARCINDGENICITY ASSESSMENT)



The values in the 1987 Drinking Water Criteria Document for Copper have 
received peer and administrative review.

Agency Work Group Review; 09/15/87

Verification Dates 09/15/87

II.D.3. U.S. ERA CONTACTS (CARCINOGENICITY ASSESSMENT)

David J. Reisman / DRD — (513)589-7588 / FTS 684-7588 

W. Bruce Peirano / ORD — (513)569-7540 / FTS 684-7540
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_III. HEALTH HAZARD ASSESSMENTS FOR VARIED EXPOSURE DURATIONS

Substance Name — Copper 
CASRN — 7440-50-8

Not available at this time

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == == = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = =

_IV. U.S. EPA REGULATORY ACTIONS

Substance Name — Copper 
CASRN — 7440-50-S

Not available at this time

==============================================================================

_V. SUPPLEMENTARY DATA

Substance Name — Copper 
CASRN — 7440-50-S

Not available at this time

V
==============================================================================

.VI. REFERENCES

Substcmce Name — Copper 
CASRN — 7440-50-8



Not available at this time

SYNONYMS

7440-50-8
Copper
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certain toxic effects such as cellular necrosis, but may not exist for other 
toxic effects such as carcinogenicity. In general, the RfD is an estimsite 
(with uncertainty spanning perhaps an order of magnitude) of a daily exposure 
to the human population (including sensitive subgroups) that is likely to be 
without an appreciable risk of deleterious effects during a lifetime. Please 
refer to Background Docume^?nt 1 in Service Code 5 for an elaboration of these 
concepts. RfDs can also be derived for the noncarcinogenic health effects of 
compounds which are also carcinogens. Therefore, it is essential to refer to 
other sources of information concerning the carcinogenicity of this substisnce. 
If the U.S. EPA has evaluated this substance for potential human carcinogen­
icity, a summary of that evaluation will 
file when a review of that evaluation is

<<< Cyanide, free >>>

I.A.l. ORAL RfD SUMMARY

be contained 
completed.

in Section II of this

Critical Effect Experimental DosesJ^ UF MF RfD

Rat Chronic Oral 
Study

NOAEL: 10,8 
cyanide

mg/kg/day 100 5 2E-2
mg/kg/day

Howard and Hansal, 
1955

Weight loss, thyroid 
effects and myelin 
degeneration

Rat Subchronic to 
Chronic Oral Bioassay

Phil brick et al., 1979

^Conversion Factors:

LDAEL; 30 mg/kg/day 
cyanide

none

<<< Cyanide, free >>>

I.A.2. PRINCIPAL AND SUPPORTING STUDIES (ORAL RfD)

Howard, J.W. and R.F. Hansal. 
treated with hydrogen cyanide.

1955. Chronic toxicity to rats of food 
J. Agric. Food Chern. 3: 325-329.

Phil brick, D.J., J.B. Hopkins, D.C. Hill, J.C. Alexander and R.G. Thomson. 
1979. Effects of prolonged cyanide and thiocyanate feeding in rats. J. 
Toxicol, Environ. Health. 5: 579-592.

Hydrogen cyanide (HCN) is soluble in water and dilute acid (which includes 
the gastric environment) and is readily hydrolysed to 1 molar equivalent of 
cyanide (CN) and 1 molar equivalent of hydrogen (Hartung, 1982).

In this 2-year dietary study, rats (10/sex/group) were administered food 
fumigated with HCN. The average daily concentri^tions were 73 and 183 mg CN/kg 
diet. From the data reported on food consumption and body weight, daily 
estimat6?d doses were? 4.3 mg and 10.8 mg CN/kg bw. The average food CN 
loncentraitions were estimated based on the authors' data for concentration at 
the beginning and end of each food preparation period and by aiBsuming a first- 
order rate of loss for the intervening period. There were no treatment 
related effects on growth rate, no gross signs of toxicity, and no histo-
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<<< Cyanide, free >>>

I.A.6. EPA DOCUMENTATION AND REVIEW OF THE ORAL RfD

U.S. EPA. 1984. Health Effects Assessment for Cyanides. Prepared by the 
Office of Health and Environmental Assessment, Environmental Criteria and 
Assessment Office, Cincinnati, OH for the Office of Emergency and Remedial 
Response, Washington, DC.

U.S. EPA. 1905, Drinking Water Criteria Document for Cyanides. Office of 
Drinking Water, Washington, DC.

The ODW criteria document and OERR health effects assessment have both had 
extensive Agency-wide and limited external review.

Agency RfD Work Group Review: 08/05/85

Verification Date: 08/05/85

I.A.7. EPA CONTACTS (ORAL RfD)

Christopher T. DeRosa / ORD — (513)569-7534 / FTS 684-7534 

Michael L. Dourson / ORD — (513)569-7544 / FTS 684-7544

,I.B. REFERENCE CONCENTRATION FOR CHRONIC INHALATION EXPOSURE (RfC)

Substance Name — Cyanide, free 
CASRN — 57-12-5

Not available at this time.
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_II. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE

Substance Name — Cyanide, free
CASRN — 57-12-5
Last Revised — 03/01/91

Section II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and quant­
itative estimates of risk from oral exposure and from inhalation exposure.
The classification reflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 
presented in three ways. The slope factor is the result of application of a 
low-dose extrapolation procedure and is presented as the risk per (mg/kg)/day. 
The unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking wjater or risk per ug/cu.m air breathed. The? third form in which risk



is presented is a drinking water or air concentration providing cancer risks 
of 1 in 10,000, 1 in 100,000 or 1 in 1,000,000. E<ackground Document 2 
(Service Code 5) provides details on the rationale and methods used to derive 
the carcinogenicity values found in IRIS. Users are referred to Section I for 
information on long-term toxic effects other than carcinogenicity.

<<< Cyanide, free >>>

II.A. EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINOGENICITY

II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION

Classification — D; not classifiable as a human Cctrcinogen.

Basis — Pertinent data regarding carcinogenicity have not been located in 
the available literature.

<<< Cyanide, free >>>

11.A.2. HUMAN CARCINOGENICITY DATA

None.

<<< Cyanide, free >>>

11,A..3. ANIMAL CARCINOGENICITY DATA 

None.

<<< Cyanide, free >>>

11,A.4. SUPPORTING DATA FOR CARCINOGENICITY

In vitro studies of genotoxicity have been negative except for a 
marginally mutagenic response for HCN in Salmonella typhimurium strain TAIOO 
(Kushi et al., 1983). This response was decreased in the presence of rat 
hepatic homogenates.

-<<< Cyanide, free >>>■

II.B. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE

Not available.

■<<< Cyanide, free >>>-

II.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE

Not available.

-<<< Cyanide, free >>>-



_II.D. EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT)

II.D.l. EPA DOCUMENTATION

U.S. EPA. 1987. Drinking Water Criteria Document for Cyanide. Prepared by 
the Office of Health and Environmental Assessment, Environmental Criteria 
and Assessment Office, Cincinnati, OH for the Office of Drinking Water, 
Washington, DC. External Review Draft,

<<< Cyanide, free >>>

II.D.2. REVIEW (CARCINOGENICITY ASSESSMENT)

The 1987 Drinking Water Criteria Document on Cyanide has received OHEA 
review.

Agency Work Group Review: 03/23/88

Verification Date: 03/23/88

II.D.3. U.S, EPA CONTACTS (CARCINOGENICITY ASSESSMENT)

Nancy Chiu / ODW — (202)382-7587 / FTS 382-7587 

Edward V. Ohanian / ODW — (202)382-7571 / FTS 382-7571
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_III. HEALTH HAZARD ASSESSMENTS FOR VARIED EXPOSURE DURATIONS

111.A. DRINKING WATER HEALTH ADVISORIES

= ==ss=sss£s: ^

Substance Name — Cyanide, free
CASRN — 57-12-5
Last Revised — 08/01/90

The Office of Drinking Water provides Drinking Water Health Advisories 
(HAs) as technical guidance for the protection of public health. HAs are 
not enforceable Federal standards. HAs are concentrations of a substance 
in drinking water estimated to have negligible deleterious effects in 
humans, when ingested, for a specified period of time. Exposure to the 
substance from other media is considered only in the derivation of the 
lifetime HA. Given the £tbsence of chemical-specific datci, the assumed 
fraction of total intake from drinking water is 20"/.. The lifetime HA is 
calculated from the Drinking Water Equivalent Level (DWEL) which, in turn, 
is based on the Oral Chronic Reference Dose. Lifetime HAs are not derived 
for compounds which are potentially carcinogenic for humans because of the 
difference in assumptions concerning toxic threshold for carcinogenic and 
noncarcinogenic effects, A more detailed description of the assumptions 
and methods used in the derivation of HAs is provided in Background 
Document 3 in Service Code 5.



<<< Cyanide, free >>>

III.A.l. ONE-DAY HEALTH ADVISORY FOR A CHILD

Appropriate data for calculating a One-day HA are not available. It is 
recommended that a modified DWEL (adjusted for a lO-kg child) of 0.22 mg/L 
(rounded to 0.2 mg/L) be used.as the One-day HA.

<<< Cyanide, free >>>

111.A.2. TEN-DAY HEALTH ADVISORY FOR A CHILD

Appropriate data for calculating a Ten—day HA are not available. It is 
recommended that a modified DWEL (adjusted for a 10-kg child) of 0.22 mg/L 
(rounded to 0.2 mg/L) be used as the Ten—day HA.

<<< Cyanide, free >>>

111.A.3. LONGER-TERM HEALTH ADVISORY FOR A CHILD

I

Appropriate data for calculating a Longer-term HA are not available. It 
recommended that a modified DWEL (adjusted for a 10-kg child) of 0.22 mg/L 
(rounded to 0.2 mg/L) be used as the Longer-term HA.

is

<<< Cyanide, free >>>

111.A.4. LONGER-TERM HEALTH ADVISORY FOR AN ADULT

Appropriate data for calculating a Longer-term HA are not available. It 
recommended that the DWEL of 0.77 mg/L (rounded to 0.8 mg/L) be used as the 
Longer-term HA for the 70-kg adult.

<<< Cyanide, free >>>

111.A.5. DRINKING WATER EQUIVALENT LEVEL / LIFETIME HEALTH ADVISORY

DWEL — 7.7E-1 mg/L

Assumptions — 2 L/day water consumption for a 70-kg adult

RfD Verification Date = 08/05/85 (see Section I.A. of this file)

Lifetime HA — 1.54E-1 mg/L

Assumptions — 207. exposure by drinking water

I-

Principal Study — Howard and Hansal , 1955 (This study waxs used in the 
derivation of the chronic oral RfD; see Section I.A.2.)

<<< Cyanide, free >>>

111.A.6. ORGANOLEPTIC PROPERTIES

No data available

l<<< Cyanide, free >>>

111.A.7. ANALYTICAL METHODS FOR DETECTION IN DRINKING WATER



Determination of cyanide is by volumetric titration or colorimetry, 

<<< Cyanide, free >>>

111.A.a. WATER TREATMENT

Treatment technologies that may be practical for reducing cyanide levels 
in drinking water include oxidation by chlorine or ozone, ion exchange, and 
reverse osmosis.

<<< Cyanide, free >>>

111.A.9. DOCUMENTATION AND REVIEW OF HAs

U.S. ERA. 1985. Drinking Water Criteria Document for Cyanide. Office of 
Drinking Water, Washington, DC.

ERA review of HAs in 1985.

Rublic review of HAs following notification of availability in October, 1985. 

Scientific Advisory Ranel review of HAs in January, 1986.

Rreparation date of this IRIS summary — 06/22/87

111.A.10. ERA CONTACTS

Jennifer Orme / ODW — (202)382-7586 / FTS 382-7586 

Edward V. Ohanian / ODW — (202)382-7571 / FTS 382-7571

111.B. OTHER ASSESSMENTS

Substance Name — Cyanide, free 
CASRN — 57-12-5

Content to be determined.

_IV. U.S. ERA REGULATORY ACTIONS

Substance Name — Cyanide, free
CASRN — 57-12-5
Last Revised •— 08/01/90

V(IF'A risk assessments may be updated as new data are published axnd as 
assessment methodologies evolve. Regulatory actions are frequently not 
updaited at the same time. Compare the dates for the regulaxtory actions in 
this section with the verification dates for the risk .assessments in sections

8



I and II, as this may explain inconsistencies. Also note that some regulatory 
actions consider factors not related to health risk, such as technical or 
economic feasibility. Such considerations are indicated for each action. In 
addition, not all of the regulatory actions listed in this section involve 
nforceable federal standards. Please direct any questions you may have 

concerning these regulatory actions to the U.S. EPA contact listed for that 
particular action. Users are strongly urged to read the background inform­
ation on each regulatory action in Background Document 4 in Service Code 5.

<<< Cyanide, free >>>

.IV.A. CLEAN AIR ACT (CAA)

No data available

-<<< Cyanide, free >>>---------------- 1
IV.B. SAFE-DRINKING WATER ACT (SDWA)

No data available

-<<< Cyanide, free >>>-

IV.C. CLEAN WATER ACT (CWA)

.IV.C.l. AMBIENT WATER QUALITY CRITERIA, Human Health

Water and Fish Consumption; 2E-+-2 ug/L 

Fish Consumption Only: None

Considers technological or economic feasibility? — NO

Discussion — This value is the same as the drinking water standard and 
approximates a safe level assuming consumption of contaminated organisms and 
water.

Reference — 45 FR 79318 (11/28/80)

EPA Contact — Criteria and Standards Division, QWRS 
(202)475-7315 / FTS 475-7315

<<< Cyanide, free >>>

IV.C.2. AMBIENT WATER QUALITY CRITERIA, Aquatic Organisms

Freshwater:

Acute — 2.2E+1 ug/L
Chronic — 5.2E+0 ug/L 3^

Marine;

Acute — lE+0 ug/L 
Chronic — None

5



Considers technological or economic feasibility? — NO

Discussion — Water quality criteria for the protection of aquatic life are 
[derived from a minimum data base of acute and chronic tests on a variety of 
aquatic organisms. The data are assumed to be statistically representative 
and are used to calcul^ite concentrations which will not have significant 
short- or long-term effects on 957. of the organisms exposed. Recent criteria 
(1985 and later) contain duration and frequency stipulations: the acute
criteria maximum concentration is a 1-hour average and the chronic criteria 
continuous concentration is a 4~day average which are not to be exceeded more 
than once every 3 years, on the average (see Stephen et al., 1985). Earlier 
criteria (1980-1984) contained instantaneous acute and 24-hour average chronic 
concentrations which were not to be exceeded.

Reference — 51 FR 8361 (03/11/86)

ERA Contact — Criteria and Standards Division, OWRS 
(202)475-7315 / FTS 475-7315

I

---------------- <<< Cyanide, free >>>-----------------

__IV.D. FEDERAL INSECTICIDE, FUNBICIDE, AND RODENTICIDE ACT (FIFRA)

No data available

-<<< Cyanide, free >>>-

__IV.E. TOXIC SUBSTANCES CONTROL ACT (TSCA)

No data available

-<<< Cyanide, free >>>-

,IV.F. RESOURCE CONSERVATION AND RECOVERY ACT (RCRA)

.IV.F.l. RCRA APPENDIX IX, for Ground Water Monitoring

Status — Listed (total free cyanide)

Reference — 52 FR 25942 (07/09/87)

EPA Contact — RCRA/Superfund Hotline 
(800)424-9346 / (202)382-3000 / FTS 382-3000

------------- <<< Cyanide, free >>>-----------------

_IV.G. SUPERFUND (CERCLA)

IV.G.l. REPORTABLE QUANTITY (RQ) for Release into the Environment



Value (status) — 10 pounds (Final, 1985)

Considers technological or economic feasibility? — NO

Discussion — Cyanides (soluble cyanide salts, not elsewhere specified in 
Table 302.4 of 40 CFR 302) were placed at RQ level A (10 pounds) on the basis 
of aquatic toxicity (a 98--Hour Median Threshold Limit between 0.1 and 1 ppm) 
of the cyanide ion.

Reference — 50 FR 13456 (04/04/85)

EF'A Contact — RCRA/Superfund Hotline 
(800)424-9346 / (202)382-3000 / FTS 382-3000

&

_V. SUPPLEMENTARY DATA

Substance Name — Cyanide, free 
CASRN — 57-12-5

Not available at this time.

_VI. BIBLIOGRAPHY

Substance Name — Cyanide, free
CASRN — 57-12-5
Last Revised — 01/01/90
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I

-<<< Cyanide, free >>>-

VI.B. INHALATION RfD REFERENCES

None

-<<< Cyanide, free >>>-

VI.C. CARCINOGENICITY ASSESSMENT REFERENCES

Kushi, A., T. Matsumoto and D. Yoshida. 1983. Mutagen from the gaseous 
phase of protein pyrolyzate. Agric. Biol. Chem. 47(9): 1979-1982.

U.S. EPA. 1987. Drinking Water Criteria Document for Cyanide. Prepared by 
the Office of Health and Environmental Assessment, Environmental Criteria 
and Assessment Office, Cincinnati, OH for the Office of Drinking Water, 
Washington, DC. External Review Draft.

i

■<<< Cyanide, free >>>-

VI.D. DRINKING WATER HA REFERENCES

Howard, J.W. and R.F. Hanzal. 1955. Chronic toxicity for rats of food
treated with hydrogen cyanide. J. Agric. Food Chem. 3: 325-329.

J.S. EPA. 1985. Drinking Water Criteria Document for Cyanide. 
Drinking Water, Washington, DC.

Office of
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Substance Name — Cyanide, free
CASRN — 57-12-5
Last Revised — 01/31/87

57-12-5
CARBON NITRIDE ION 
CYANIDE 
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Cyanide, free
cyanide’ion
CYANURE 
FREE CYANIDE 
ISOCYANIDE
RCRA WASTE NUMBER P030



Lead and compounds (inorganic); CABRN 7439-92-1 (05/01/91)

Health risk assessment information on a chemical is included in IRIS only 
after a comprehensive review of chronic toxicity data by work groups composed 
of U.S. ERA scientists from several Program Offices. The summaries presented 
in Sections I and II represent a consensus reached in the review process. The 
other sections contain U-S. EPA information which is specific to a particular 
EPA program and has been subject to review procedures prescribed by that 
Program Office. The regulatory actions in Section IV may not be based on the 
most current risk assessment, or may be based on a current, but unreviewed, 
risk assessment, and may take into account factors other than health effects 
(e.g., treatment technology). When considering the use of regulatory action 
data for a particular situation, note the date of the regulatory action, the 
date of the most recent risk assessment relating to that action, and whether 
technological factors were considered. Background information and explan­
ations of the methods used to derive the values given in IRIS are provided in 
the five Background Documents in Service Code 5, which correspond to Sections 
I through V of the chemical files.

STATUS OF DATA FOR Lead and compounds (inorganic) 

File On-Line 03/01/88

Category (section) Status

Oral RfD Assc-jssment (I.A.)

Inhalation RfC Assessment (I.B.) 

Carcinogenicity Assessment (II.)

Drinking Water Health Advisories (III.A.) 

U.S. EPA Regulatory Actions (IV.) 

Supplementary Data (V.)

on—1ine 

no data 

on-1ine 

no data 

on-line 

no data

Last Revised

02/01/91

05/01/91

07/01/90

CHRONIC HEALTH HAZARD ASSESSMENTS FOR NONCARCINOGENIC EFFECTS

I.A. REFERENCE DOSE FOR CHRONIC ORAL EXPOSURE (RfD)

Substance Name — Lead and compounds (inorganic)
CASRN — 7439-92-1
Last Revised — 02/01/91

Th£? Reference Dose (RfD) is based on the assumption that thresholds exist for

1



I

t

certain toxic effects such as cellular necrosis, but may not exist for other 
toxic effects such as carcinogenicity. In general, the RfD is an estimate 
(with uncertainty spanning perhaps an order of magnitude) of a daily exposure 
to the human population (including sensitive subgroups) that is likely to be 
without an appreciable risk of deleterious effects during a lifetime. Please 
refer to Background Document 1 in Service Code 5 for an elaboration of these 
concepts. RfDs can also be derived for the noncarcinogenic health effects of 
compounds which are also carcinogens. Therefore, it is essential to refer to 
other sources of information concerning the carcinogenicity of this substance. 
If the U.B. EPA has evaluated this substance for potential human carcinogen­
icity, a summary of that evaluation V'jill be contained in Section II of this 
file when a review of that evaluation is completed.

This*^

<<< Lead and compounds (inorganic) >>>

A great deal of information on the health effects of lead has been 
obtained through decades of medical observation and scientific research, 
information has been assessed in the development of air and water quality 
criteria by the Agency's Office of Health and Environmental Assessment (OHEA) 
in support of regulatory decision-making by the Office of Air Quality Planning 
and Standards (OAQPS) and by the Office of Drinking Water (ODW). By 
comparison to most other environmental toxicants, the degree of uncertainty 
about the health effects of lead is quite low. It appears that some of these 
effe?cts, particularly changes in the levels of certain blood enzymes ctnd in 
aspects of children's neurdbehaviora1 development, may occur at blood lead 
levels so low as to be essentially without a threshold. The Agency's RfD Work 
Group discussed inorganic lead (and lead compounds) at two meetings (07/08/85 
and 07/22/85) and considered it inappropriate to develop an RfD for inorganic 
lead. For additional information, interested parties are referred to the 1988 
Air Quality Criteria for Lead (EPA-600/8-83/028a-dF) and its 1990 Supplement 
(EPA/800/8-89/049F) or the following Agency scientists:

Harlal Choudhury / DRD

J. Michael Davis / ORD

(513)589-7536 / FTS 884-7538

(919)541-4162 / FTS 829-4182

Jeff Cohen / ODW — (202)382-5458 / FTS 382-5458 

John Haines / OAQPS — (919)541-5533 / FTS 629-5533

_I.B. REFERENCE CONCENTRATION FOR CHRONIC INHALATION EXPOSURE (RfC)

Substance Name — Lead and compounds (inorganic) 
CASRN — 7439-92-1

Not available at this time.

,11. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE

Substance Name — Lead and compounds (inorganic)
CASRN — 7439-92-1



Last Revised — 05/01/91

Section II provides information on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. ERA classification, and quant­
itative estimates of risk from oral exposure and from inhalation exposure.
The classification reflects a weight-of-evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 
presented in three ways. The slope factor is the result of application of a 
low-dose extrapolation procedure and is presented as the risk per (mg/kg)/day. 
The unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking water or risk per ug/cu.m air breathed. The third form in which risk 
is presented is a drinking water or air concentration providing cancer risks 
of 1 in 10,000, 1 in 100,000 or 1 in 1,000,000. Background Document 2 
(Service Code 5) provides details on the rationale and methods used to derive 
the carcinogenicity values found in IRIS. Users are referred to Section I for/ 
information on long-term toxic effects other than carcinogenicity.

<<< Lead and compounds (inorganic) >>>

11.A. EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINOGENICITY

II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION

Classification — B2; probable human carcinogen

Basis — Sufficient animal evidence. Ten rat bioassays and one mouse assay 
have shown statistically significant increases in renal tumors with dietary 
and subcutaneous exposure to several soluble lead salts. Animal assays 
provide reproducible results in several laboratories, in multiple rat 
strains with some evidence of multiple tumor sites. Short term studies show 
that lead affects gene expression. Human evidence is inadequate.

<<< Lead and compounds (inorganic) >>>

11.A.2. HUMAN CARCINOGENICITY DATA

Inadequate. There are four epidemiologic studies of occupational cohorts 
exposed to lead and lead compounds. Two studies (Dingwa11-Fordyce and Lane, 
1963; Nelson et al., 1982) did not find any association between exposure and 
cancer mortality. Selevan et al. (1985), in their retrospective cohort
mortality study of primary lead smelter workers, found a slight decrease in 
the total cancer mortality (SMR=95). Apparent excesses were observed for 
respiratory tancer (SMR=111, obs=41, p>0.05) and kidney cancer (BMR-204, 
obs=6, p>0.05). Cooper and Gaffey (1975) and Cooper (1985 update) performed a 
cohort mortality study of battery plant workers and lead smelter workers.
They found statistically significant excesses for total cancer mortality 
(BMR=113, obs=344), stomach cancer (SMR=168, obs-34), and lung cancer 
(SMR=124, obs=109) in the battery plant workers. Although similar excesses 
vMere observed in the smelter workers, they were not statistically significant. 
Cooper and Gaffey (1975) felt it was possible that individual subjects were 
monitored primarily on the basis of obvious signs of lead exposure, while 
othejrs who showed no symptoms of lead poisoning were not monitored.

All of the available studies lacked quantitative exposure information, as 
well as information on the possible contribution from smoking. All studies 
'also included exposures to other mentals such as arsenic, Ccidmium, and zinc for 
which no adjustment was done. The cancer excesses observed in the lung and 
stomach were relatively small (<200). There was no consistency of site among



the various studies, and no study showed any dose-response relationship.
Thus, the available human evidence is considered to be inadequate to refute or 
demonstrate any potential carcinogenicity for humans from lead exposure.

I-;-:::-:; Lead and compounds (inorganic) >>> 

11.A.3. ANIMAL CARCINOGENICITY DATA

Sufficient. The carcinogenic potential of lead salts (primarily 
phosphates and acetates) administered via the oral route or by injection has 
been demonstrated in rats and mice by miore than 10 investigators. The most 
characteristic cancer response is bilateral renal carcinoma. Rats given lead 
acetate or subacetate orally have developed gliomas, and le£4d subacetate also 
produced lung adenomas in mice after i.p. adminstration. Most of these 
investigations found a carcinogenic response only at the highest dose. The 
lead compounds tested in animals are almost all soluble salts. Metallic lead 
lead oxide and lead tetralkyls have not been tested adequately. Studies of 
inhalation exposure have not been located in the literature.

’ I

Azar et al. (1973) administerd 10, 50, 100, and 500 ppm lead as lead
acetate in dietary concentrations to 50 rats/sex/group for 2 years. Control 
rats (100/sex) received the basal laboratory diet. In a second 2-year feeding 
study, 20 rats/group were given diets containing 0, 1000, and 2000 ppm lead as 
lead acetate. No renal tumors were reported in the control groups or in 
treated animals of either sex receiving 10 to 100 ppm. Male rats fed 500, 
1000, and 2000 ppm lead acetate had an increased renal tumor incidence of 
5/50, 10/20, and 16/20, while 7/20 females in the 2000-ppm group developed 
renal tumors.

The Azar et al. (1973) study is limited by the lack of experimental
detail. The possibility of environmental contamination from lead in the air 
or drinking wate;r was not mentioned. The strains of rats used were not 
specified in the study, but the Health Effects Assessment for Lead (U.S. ERA, 
1984) indicates the rats were Wistar strain. The weight gain at 1000 and 2000 
ppm was reported to be depressed, but details were not given.

Kasprzaik et al . (1985), in investigating the interaction of dietary
calcium on lead carcinogenicity, fed 17. lead subacetate (8500 ppm Pb) to male 
Sprague—Dawley rats in the diet for 79 weeks. Of the rats surviving (29/30) 
in this treatment group beyond 58 weeks, 44.87. had renal tumors. Four rats 
haid adenocarcinomas; the remainaing nine had adenomas. Bilateral tumors were 
noted. No renal tumors were noted among the controls.

As part of a study to determine interactions between sodium nitrite, ethyl 
urea and lead, male Sprague-Daw1ey rats were given lead acetate in their 
drinking water for 76 weeks (Koller et al., 1986). The concentration of lead 
was 2600 ppm. No kidney tumors were detected among the 10 control rats. 
Thirteen of 16 (817) 1 ead-tre£\ted rats had renal tubular c£\rcinoma; three
tumors were detected at 72 weeks and the remainder detected at the termination 
of the study.

Van Esch and Kroes (1969) fed basic lead acetate at O, 0.17, and 1.07. in 
the diet to 25 Swiss mice/sex/group for 2 years. No renal tumors developed in 
the control group, but 6/25 male mice of 0.17. basic lead acetate group had 
renal tumors (adenomas and carcinomas combined). In the 1.07. group, one 
female had a renal tumor. The authors thought that the low incidence in the 
1.07 group was due to early mortality.

Hamsters given lead subacetate at 0.57 and 17 in the diet hc^d no 
significant renal tumor response (Van Esch and Kroes, 1969).



<<< Lead and compounds (inorgamic) >>>

11.A.4, SUPPORTING DATA FOR CARCINOGENICITY

Lead acetate induces cell transformation in Syrian haimster embryo cells 
(DiPaolo et al., 197S) and also enhances the incidence of simian adenovirus 
induction. Lead o;:ide showed similar enhanced adenovirus induction (Casto et 
al-, 1979).

Under certain conditions lead compounds are capable of inducing 
chromosomal aberrations in vivo and in tissue cultures. Grandjean et al. 
(1983) showed a relationship between SCE and lead exposure in exposed workers, 
Lead has been shown, in a number of DNA structure and function assays, to 
affect the molecular processes associated with the regulation of gene 
expression (U.S. EPA, 1986).

-<<< Lead and compounds (inorganic) >>>-

_II.B. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE 

Not available.

Quantifying lea^d's cancer risk involves many uncertainties, some of which
may be unique to lead. Age, health, nutritional state, body burden, and
exposure duration influence the absorption, release, and excretion of lead.
In addition, current knowledge of lead pharmacokinetics indicates that an 
estimate derived by standard procedures would not truly describe the potential 
risk. Thus, the Carcinogen Assessment Group recommends that a numerical 
estimate not be used.

■<<< Lead and compounds (inorganic) >>>-

.II.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE 

Not available.

■<<< Lead and compounds (inorganic) >>>-

,.II.D. EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT)

11.D.1. EPA DOCUMENTATI ON

U.S. EPA. 1984. Health Effects Assessment for Lead. Pre?pared by the Office 
of Health and Environmental Assessment, Environmental Criteria and Assessment
Office, Cincinnati, OH, for the Office of Emergency and Remedial Response,
Washington, DC. EPA/540/1-86/055, NTIS PB85-163996/AS.

U„S. EPA. 1986. Air Quality Criteria Document for Lead. Volumes III, IV. 
Prepared by the Office of Health and Environmental Assessment, Environmental
Criteria and Assessment Office, Research Triangle Park, NC, for the Office of
Air Quality Planning and Standa^rds. EPA-600/8-S3/028dF.



_IV. U.S. EPA REGULATORY ACTIONS

Substance Name — Lead and compounds (inorganic)
CASRN — 7439-92-1
Last Revised — 07/01/90

EPA risk assessments may be updated as new data are published and as 
assessment methodologies evolve. Regulatory actions are frequently not 
updated at the same time. Compare the dates for the regulatory actions in 
this section with the verification dates for the risk assessments in sections 
I and II, as this may explain inconsistencies. Also note that some regulatory 
actions consider factors not related to health risk, such as technical or 
economic feasibility. Such considerations are indicated for each action. In 
addition, not all of the regulatory actions listed in this section involve 
enforceable federal standards. Please direct any questions you may have 
concerning these regulatory actions to the U.S. EPA contact listed for that 
particular action. Users are strongly urged to read the background inform­
ation on each regulatory action in Background Document 4 in Service Code 5.

<<< Lead and compounds (inorganic) >>>

__IV.A. CLEAN AIR ACT (CAA)

IV.A.l. NATIONAL AMBIENT AIR QUALITY STANDARD (NAAQS)

Considers technological or economic feasibility? — No

Discussion — Under Section 109 of the CAA, EPA has set a primary (health- 
based) NAAQS for lead of 1.5 ug/cu.m, calendar quarter average not to be 
exceeded (43 PR 41258, 10/05/78). The secondary (welfare-based) NAAQS is 
identical to the primary standard. EPA is currently reviewing these standards 
to determine if changes are warranted.

Reference — 40 CFR 50.12

U.S. EPA Contact — Air Quality Management Division / DAQPS /
(919)541-5656 / FTS 629-5656

■<<< Lead and compounds (inorganic) >>>-

,IV.B. SAFE DRINKING WATER ACT (SDWA)

_IV.B.l. MAXIMUM CONTAMINANT LEVEL GOAL (MCLG) for Drinking Water

Value (status) — 0.02 mg/L (Proposed, 1985)

Considers technological or economic feasibility? — NO

Discussion — Neurological effects of lead in infants and adverse effects 
associated with blood lea^d levels of 15 ug/dL are the basis for this MCLG. 
Using a conversion factor of 6.25 to convert from blood lead concentrations 
to drinking water lead concentrations and an uncertainty factor of 5, an MCLG 
of 0.02 mg/L for lead was derived.

Reference — 50 FR 46936 Part IV (11/13/85)



EPA Contact — Criteria and Standards Division, ODW /
(202)382-7571 / FTB 382-7571; or Drinking Water’Hot1ine. / (800)426-4791

<<< Lead and compounds (inorganic) >>>

IV.B.2. MAXIMUM CONTAMINANT LEVEL (MCL) for Drinking Water

Value (status) — 0,05 mg/L (Interim, 1980)

Considcirs technological or economic feasibility? — YES

Discussion — As an interim measure the U.S. EPA is using the value 
previously derived by the Public Health Service.

Reference — 45 FR 57332 (08/27/80)

EPA Contact — Criteria and Standards Division, ODW /
(202)382-7571 / FTS 382-7571; or Drinking Water’Hot1ine / (800)426-4791

■:

■<<< Lead and compounds (inorganic) >>>—

IV.C. CLEAN WATER ACT (CWA)

IV.C.l. AMBIENT WATER QUALITY CRITERIA, Human Health 

Water and Fish Consumption — 5.0E+1 ug/L

Fish Consumption Only — None

Considers technological or economic feasibility? — NO

Discussion — The criterion was set at the existing drinking water standard 
in 1980.

Reference — 45 FR 79318 (11/28/80)

EPA Contact —- Criteria and Standards Division, OWRS 
(202)475-7315 / FTS 475-7315

<<< Lead and compounds (inorganic) >>>

IV.C.2. AMBIENT WATER QUALITY CRITERIA, Aquatic Organisms

Freshwater:

Acute -- 
Chronic

8.2E+1 ug/L (1-hour average) 
3.2E+0 ug/L (4-day average)

Marine?:

Acute — 1.40E+2 ug/L (1-hour average)
Chronic — 5.6E+0 ug/L (4-day average)

Considers technological or economic feasibility? — NO

Discussion — The toxicity of this compound in freshwater is hardneess—

8



dependent. The values given are for a hardness of 100 mg/L CaCD3. 
complete discussion, see the referenced notice.

Reference — 50 FR 30784 (07/29/85)

ERA Contact — Criteria and Standards Division, OWRS 
(202)475--7315 / FTS 475-7315

For a more

-<<< Lead and compounds (inorganic) >>>-

_IV.D. FEDERAL INSECTICIDE, FUNGICIDE, AND RODENT ICIDE ACT (FIFRA)

No data available

-<<< Lead and compounds (inorganic) >>>-

__IV.E. TOXIC SUBSTANCES CONTROL ACT (TSCA)

No data available

■<<< Lead and compounds (inorganic) ?>>>-

_IV.F.- RESOURCE CONSERVATION AND RECOVERY ACT (RCRA)

.IV.F.l. RCRA APPENDIX IX, for Ground Water Monitoring

Status — Listed

Reference — 52 FR 25942 (07/09/87)

EPA Contact — RCRA/Superfund Hotline 
(800)424-9346 / (202)382-3000 / FTS 382-3000

-<<< Lead and compounds (inorganic) >>>----------------

_IV.G. SUPERFUND (CERCLA)

.IV.G.l. REPORTABLE QUANTITY (RQ) for Release into the Environment

Value (status) — 1 pound (Statutory, 1987)

Considers technological or economic feasibility? — NO

Discussion — The statutory 1-pound RQ for lead is retained pending 
assessment of its potential carcinogenicity and may be adjusted in a future 
notice of proposed rulemaking when the evaluation of available data is 
ompleted. Lead was ejvaluated for chronic toxicity, but was not ranked for 

'toxicity because of insufficient data.

Reference — 52 FR 8140 (03/16/87)



I

EPA Contact — RCRA/Superfund Hotline 
(800)424-9346 / (202)382-3000 / FTB 382-3000
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V. SUPPLEMENTARY DATA

Substance Name — Lead and compounds (inorganic) 
CASRN — 7439-92-1

Not available at this time.
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VI. BIBLIOGRAPHY
^■1

Substance Name — Lead and compounds (inorganic)
CASRN — 7439-92-1
Last Revised — 12/01/89

-1

VI.A. ORAL RfD REFERENCES

None

-<<< Lead and compounds (inorganic) >>>-

VI.B. INHALATION RfD REFERENCES

None

-<<< Lead and compounds (inorganic) >>>-

VI.C. CARCINOGENICITY ASSESSMENT REFERENCES

Anderson, E.L., and CAG (Carcinogenic Assessment Group). 1983. Quantitative 
cipproaches in use to assess cancer risk. Risk Analysis. 3: 277-295,

f

Asar, A., H.J. Trochimowicz and M.E, Maxfield. 1973. Review of lead studies 
in animals carried out at Haskell Laboratory - Two year feeding study and 
response to hemorrhage study. In: Barth D., A, Berlin, R. Engel, P. Recht
and J, Smeets, Ed. Environmental health aspects of lead; Proceedings 
International Symposium; Dctobc^r 1972; Amsterdam, The Netherlands.
Commission of the European Communities, Luxemberg. p, 199-208,

Casto, Ei.C., J. Meyers and J.A, DiPaolo, 1979. Enhancement of viral 
transformation for evaluation of the carcinogenic or mutagenic potential of
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None

SYNONYMS

Substance Name — Lead £\nd compounds (inorganic)
CASRN — 7439-92-1
Last Revised — 03/01/88

7439-92-1
Lead
Lead and compounds 
plumbum

rI



Mercury (Inorganic); CASRN 7439-97-6 (05/01/91)

Health risk assessment information on a chemical is included in IRIS only 
after a comprehensive review of chronic toxicity data by work groups composed 
of U.S. ERA scientists from several Program Offices. The summaries presented 
in Sections I and II represent a consensus reached in the review process. The 
other sections contain U.S. EPA information which is specific to a particular 
EPA program and has been subject to review procedures prescribed by that 
Program Office. The regulatory actions in Section IV may not be based on the 
most current risk assessment, or may be based on a current, but unreviewed, 
risk assessment, and may take into account factors other than health effects 
(e.g., treatment technology). When considering the use of regulatory action 
data for a particular situation, note the date of the regulatory action, the 
date of the most recent risk assessment relating to that action, and whether 
technological factors were considered. Background information and explan­
ations of the methods used to derive the values given in IRIS are provided in 
the five Background Documents in Service Code 5, which correspond to Sections 
I through V of the chemical files.

STATUS OF DATA FOR Mercury (Inorganic) 

File On-Line 09/07/88 

Category (section) Status Last Revised

Oral RfD Assessment (I.A.)

Inhalation RfC Assessment (I.B.) 

Carcinogenicity Assessment (II.)

Drinking Water Health Advisories (III.A.) 

U.S. EPA Regulatory Actions (IV.) 

Supplementary Data (V.)

pending 

pending 

on-line 

no data 

no data 

no data

05/01/91
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I. CHRONIC HEALTH HAZARD ASSESSMENTS FOR NONCARCINOGENIC EFFECTS

I.A. REFERENCE DOSE FOR CHRONIC ORAL EXPOSURE (RfD)

VSubstance Name — Mercury (Inorganic) 
CASRN — 7439-97-6

A risk assessment for this substancE-j/agent is under revisH-j by an EF'P) work 
group.



I
I.B. REFERENCE CONCENTRATION FOR CHRONIC INHALATION EXPOSURE (RfC)

I
I

Substance Name — Mercury (Inorganic) 
CASRN — 7439-97-6

A risk assessment for this substance/agent is under review by an EPA work 
group.
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_II. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE

Substance Name — Mercury (Inorganic)
CASRN — 7439-97-6 
Last Revised — 05/01/91

Section II provides infornu^tion on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and quant­
itative estimates of risk from oral exposure and from inhalation exposure.
The classification reflects a weight—of—evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 
presented in three ways. The slope factor is the result of application of a 
low-dose extrapolation procedure and is presented as the risk per (mg/kg)/day. 
The unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking water or risk per ug/cu.m air breathed. The third form in which risk 
is presented is a drinking water or air concentration providing cancer risks 
of 1 in 10,000, 1 in 100,000 or 1 in 1,000,000. Background Document 2 
(Service Code 5) provides details on the rationale and methods used to derive 
the carcinogenicity values found in IRIS. Users are referred to Section I for- 
information on long-term toxic effects other than carcinogenicity.

<<< Mercury (Inorg£\nic) >>>

__II.A, EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINOGENICITY

II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION

Classification — D; not classifiable as to human carcinogenicity

Basis — No human data are available. Animal and supporting data are 
inadequate.

<<< Mercury (Inorganic) >>>

11.A.2. HUMAN CARCINOGENICITY DATA 

None.

t

<<< Mercury (Inorganic) >>>



I

I
I

11,A,3. ANIMAL CARCINOGENICITY DATA

When 39 BD III and BD IV rats were injected i.p. over 2 weeks with 0.1 ml 
metallic mercury and observed for their lifetimes, sarcomas were seen only in 
those tissues that had been in direct contact with the metal (Druckrey et al., 
1957). No concurrent controls were reported.

<<< Mercury (Inorganic) >>>

11.A.4. SUPPORTING DATA FOR CARCINOGENICITY

Mitsumori et al. (19S1) fed groups of 60 male and 60 female SPF ICR mice
0, 15 or 30 ppm methyl mercury chloride in the diet for up to 78 weeks. The 
majority of the 30 ppm groups died from neurotoxicity by week 26. 
Histopathology on kidney tissue from all animals surviving after 53 weeks 
revealed renal tumors in 13/16 males in the 15 ppm group (2 adenomas, 11 
adenocarcinomas). One adenoma was detected among 37 controls surviving to 
week 53 or beyond, and no tumors were seen in either control or exposed 
females. The possible presence of tumors at other sites was not reported in 
this preliminary communication.

Methyl mercury hydroxide administered in the diet to Drosophila 
melanogaster at 5 mg/L induced chromosomal nondisjunction. Methyl and phenyl 
mercury produced small increases in the rate of point mutations (Ramel, 1972).

The relevance of data from studies of organic mercury to the possible 
carcinogenicity of inorganic mercury is uncertain.

■<<< Mercury (Inorganic) >>>-

11 .B, QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE

Not available.

------------- <<< Mercury (Inorganic) >>>-- ---------------

II.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE

Not available.

jj^ ----------------- Mercury (Inorgcinic) >>>--------------------------

HI’ __II.D. EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT)

II.D.l. EPA DOCUMENTATION

U.S. EPA. 1987. Drinking Water Criteria Document for Mercury. Prepared for 
the Office of Drinking Water, Washington, DC. Prepared by the Office of 
Health and Environmental Assessment, Environmental Criteriax and Assessment 
Office, Cincinnati, OH. ECAO-CIN-025, February, 1987.

< < < M e I'- c Li r y (Inorganic) > > >



I

.II,D.2. REVIEW (GARCINOGENICITY ASSESSMENT)

The 1987 Drinking Water Criteria Document for Mercury has received Agency 
and external review.

Agency Work Group Review: 01/13/88

Verification Date; 01/13/88

II.D.3. U.S. ERA CONTACTS (CARCINOGENICITY ASSESSMENT)

W. Bruce Peirano / ORD — (513)569-7540 / FTS 684-7540 

Krishan Khanna / ODW — (202)382-7588 / FTS 382-7588

III, HEALTH HAZARD ASSESSMENTS FOR VARIED EXPOSURE DURATIONS

111.A, DRINKING WATER HEALTH ADVISORIES

Substance Name — Mercury (Inorganic) 
CASRN — 7439-97-6

Not available at this time.

III.B. OTHER ASSESSMENTS

Substance Name — Mercury (Inorganic) 
CASRN — 7439-97-6

Content to be determined.
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IV. U.S, EPA REGULATORY ACTIONS

Substance Name .... Mercury (Inorganic)
CASRN — 7439-97-6

Not c^vailable at this time.
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_V. SUPPLEMENTARY DATA

Substance Name — Mercury (Inorganic) 
CASRN — 7439-97-6

Not available at this time.

========== = == z= s= == =s ss ss: ss ss ss ss ss ss ss=== ss sr sr ss ss ss s= ss ==== ss =s =s ss ss ss ss rs ss ss ss sn SK ss ss ss ss ss s= ss ss s= s= s= ss ss == ss ss; SK =s ss ss =s ss ss

_VI. BIBLIOGRAPHY

Substance Name — Mercury (Inorganic)
CASRN — 7439-97-6
Last Revised — 09/01/89

VI.A. ORAL RfD REFERENCES

?■

None

•<<< Mercury (Inorganic) >>>-

VI.B.- INHALATION RfD REFERENCES

None

■<<< Mercury (Inorganic) >>>-

VI.C, CARCINOGENICITY ASSESSMENT REFERENCES

Druckrey, H., H. Hamperl and D. Schmahl. 1957. Carcinogenic action of 
metallic mercury after intraperitoneal administration in rats. Z. Krebs- 
forsch. 61: 511-519.

Mitsumori, K., K. Malta, T. Saito, B. Tsuda and Y. Shikasu. 1981. 
Carcinogenicity of methylmercury chloride in ICR mice; Preliminary note on 
renal carcinogens. Cancer Lett. 12: 305-310.

Ramel, C. 1972. Genetic effects. In; Mercury in the Environment — An 
Epidemiological and Toxicological Appraisal, L. Friberg and J. Vostal, Ed.
CRC Press, Cleveland, OH. p. 169-181.

U.S. EPA. 1987. Drinking Water Criteria Document for Mercury. Prepared by 
the Office of Ke’alth and Environmental Assessment, Environmental Criteria and 
Assessment Office?, Cincinnati, OH for the Office of Drinking Water,
Washing ton, DC.

- < < < Mercury (I ii o r g a n i c ) > > > -
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VI.D. DRINKING WATER HA REFERENCES
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Nickel, soluble salts; CASRN 7440-02-0 (06/01/91)

Health risk assessment information on a chemical is included in IRIS only 
after a comprehensive review of chronic toxicity data by work groups composed 
of U.S. ERA scientists from several Program Offices. The summaries presented 
in Sections I and II represent a consensus reached in the review process. The 
other sections contain U.S. EPA information which is specific to a particular 
EPA program £»nd has been subject to review procedures prescribed by that 
Program Office. The regulatory actions in Section IV may not be based on the 
most current risk assessment, or may be based on a current, but unreviewed, 
risk assessment, and may take into account factors other than health effects 
(e.g., treatment technology). When considering the use of regulatory action 
data for a particular situation, note the date of the regulatory action, the 
date of the most recent risk assessment relating to that action, and whether 
technological factors were considered. Background information and explan­
ations of the methods used to derive the values given in IRIS are provided in 
the five Background Documents in Service Code 5, which correspond to Sections 
I through V of the chemical files.

STATUS OF DATA FOR Nickel, soluble salts 

File On-Line 09/30/87 

Category (section)

Oral RfD Assessment (I.A.)

Inhalation RfC Assessment (I.B.) 

Carcinogenicity Assessment (II.)

Drinking Water Health Advisories (III.A.) 

U.S. EPA Regulatory Actions (IV.) 

Supplementary Data (V.)

Status

on-line 

pending 

message 

no data 

on-1ine 

on-line

Last Revised

06/01/90

06/01/90

09/30/87
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I. CHRONIC HEALTH HAZARD ASSESSMENTS FOR NONCARCINOSENIC EFFECTS

_I.A. REFERENCE DOSE FOR CHRONIC ORAL EXPOSURE (RfD)

Substance Name — Nickel, soluble salts
CASRN — 7440-02-0
Last Revised — 06/01/90

The Reference Dose (RfD) is based on the assumption that thresholds exist for
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1

certain toxic effects such as cellular necrosis, but may not exist for other 
toxic effects such as carcinogenicity. In general, the RfD is an estimate 
(with uncertainty spanning perhaps an order of magnitude) of a daily exposure 
to the human population (including sensitive subgroups) that is likely to be 
without an appreciable risk of deleterious effects during a lifetime. Please 

’refer to Background Document 1 in Service Code 5 for an elaboration of these 
concepts. RfDs can also be derived for the noncarcinogenic health effects of 
compounds which are also Ccirc inogens. Therefore, it is essential to refer to 
other sources of information concerning the carcinogenicity of this substance. 
If the IJ.S. EPA has evaluated this substance for potential human carcinogen­
icity, a summary of that evaluation will be contained in Section II of this 
file when a review of that evaluation is completed.
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<<< Nickel, soluble salts >>>

NOTE; The Oral RfD for nickel (soluble salts) may change in the near future 
pending the outcome of a further review now being conducted by the Oral RfD 
Work Group.
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I.A.l. ORAL RfD SLINNARY

Critical Effect

Decreased body and 
organ weights

Chronic Rat Feeding 
Study ■

Ambrose et al., 1976

Experimental Dosesife

NO’AEL: 100 ppm diet 
(5 mg/kg/day)

LOAEL; 1000 ppm diet 
(50 mg/kg/day)

UF MF RfD

100 3 2E-2
mg/kg/day

!(:Conversion Factors: 1 ppm = 0.05 mg/kg/day (assumed rat food consumption)

<<< Nickel, soluble salts >>>

.I.A.2. PRINCIPAL AND SUPPORTING STUDIES (ORAL RfD)

Ambrose, A.M., D.S. Larson, J.R. Borzelleca and G.R. Hennigar, Jr. 1976. 
Long-term toxicologic assessment of nickel in rats and dogs. J. Food Sci. 
Technol. 13: 181-187.

Ambrose et al. (1976) reported the results of a 2-year feeding study using
rats given nickel sulfate hexahydrate in concerntrations of 0, 100, 1000 or 
2500 ppm as nickel (Ni) (estimated as 0, 5, 50, and 125 mg Ni/kg bw) in the 
diet. Body weights in the high-dose male and female rats were significantly 
decreased compared with controls. Body weight was also reduceed at 1000 ppm; 
this reduction was significant for females at week 6 and from week 26 through 
104, whereas males showed body weight reductions only at 52 weeks. Groups of 
female rats on the 1000 or 2500 ppm nickel diets (50 and 125 mg Ni/kg bw) had 
significantly higher heart-to-body weight ratios and lower 1iver-to-body 
weight ratios than controls. No significant effects were reported at 100 ppm 
(5 mg Ni/kg bw). The dose of 1000 ppm (50 mg Ni/kg bw) represents a LOAEL for 
this study, while the 100 ppm (5 mg Ni/kg bw) dose is a NOAEL. In this study, 
2-year survival was poor, particularly in control rats of both sexes (death: 
44/50); this raised some concern about the interprostation of the results of 
|this study.

A subchronic study conducted by American Eiiogenics Corp, (U.S. EPA, 19E)6) 
also found 5 mg/kg/day to be a NOAEL, which supports the Ambrose et al. (1976)
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chronic NOAEL of 5 mg/kg/day. U.S. EPA (1986) reported that the 90-day study 
with nickel chloride in water (0, 5, 35, and 100 mg/kg/day) was administered 
by gavage to both male and female CD rats (30 amimals/sex/group). The data 
generated in this study included clinical pathology, ophthalmologic 
valuations, serum biochemistry, body and organ weight changes, and 

histopathologic evaluations of selected organs (heart, kidney, liver). The 
body weight and food consumption values were consistently lower than controls 
for the 35 and 100 mg/kg/day dosed males. Female rats in both high-dose 
groups had lower body weights than controls, but food consumption was 
unaffected by the chemical. Clinical signs of toxicity, such as lethargy, 
ataxia, irregular breathing, cool body temperature, salivation, and discolored 
extremities, were seen primarily in the 100 mg/kg/day group; these signs were 
less severe in the 35 mg/kg/day group. The 5 mg/kg/day group did not show any 
significant clinical signs of toxicity. There was 100"/. mortality in the high- 
dose group; 6/30 males and 8/30 females died in the mid-dose group (35 
mg/kg/day). Histopatho— logic evaluation indicated that the deaths of 3/6 
males and 5/8 females in the mid-dose group were due to gavage errors. At 
sacrifice, kidney, liver, and spleen weights for males treated at the 35 
mg/kg/day dose level and right kidney weights for females treated at the 35 
mg/kg/day dose level were significantly lower than controls. Based on the 
results obtained in this study, the 5 mg/kg/day nickel dose was a NOAEL, 
whereas the 35 mg/kg/day was a LOAEL for decreased body and organ weights.

-.1
<<< Nickel, soluble salts >>>

I,A.3. UNCERTAINTY AND MODIFYING FACTORS (ORAL RfD)

UF = 100. An uncertainty factor of 100 is used: 10 for interspecies
extrapolation and 10 to protect sensitive populations. The nickel dietary 
study by Ambrose et al. (1976) identifying a NOAEL of 100 ppm (5 mg/kg/day)
supported by the subchronic gavage study in water (U.S. EPA, 1986), which 
indicated the same NOAEL (5 mg/kg/day). The uncertainty factor of 100 is 
therefore appropriate, since two studies support the NOAEL of 5 mg/kg/day.

MF =3. A modifying factor of 3 is used because of inadequacies in the 
reproductive studies (RTI, 1987; Ambrose et al., 1976, see Additional Comments 
section). During the gestation and postnatal development of Fib litters in 
the RTI (1937') study, temperatures were about lOF higher than normal at 
certain times, which makes evaluation of this part of the reproductive study 
impossible. In the Ambrose et al. (1976) study there were some statistical
design limitations, such as small sample size and use of pups rather than 
litters as the unit for comparison.

<<< Nickel, soluble salts >>>

I.A.4. ADDITIONAL COMMENTS (ORAL RfD)

V

Ambrose et al. (1976) also reported reproductive toxicity of nickel, but 
the study had some statistical design limitations, such as small sample size 
and use of pups rather than litters as the unit for comparison. Furthermore, 
the results were equivocal and did not clearly define a NOAEL or LOAEL. The 
fact that nickel was administered in a laboratory chow diet containing milk 
powder, rather than in drinking water, in this study caused problems in 
quantification of nickel exposure when applying these data to drinking water 
situations.

In a 2-generation study (RTI,' 1987), nickel chloride was administered in 
'drinking water to male and female CD rats (30/sex/group) at dose levels of 0, 
50, 250, and 500 ppm (0, 7.3, 30.8, and 51.6 mg/kg/day, estimated) for 90 days 
prior to breeding (10 rats/sex/group comprised a satellite subchronic



Aq auo ‘saTpnqs Druo.-tq^qns 6uTq..,ioddns a':i.enbapv? papTAOjd asaq eqap aqx 'Apnqa 
aqq papuai.uu)03a_4 st aauapx^uoa Mot a ‘ajoj.ajaqj_ '(0Q/t>’l7) sxojquoa aqq ut

Aq.T [eq.-iou) qbxq shm ajaqq ‘’..jaAaMoq SsquxodfDua Dxboxo^xKoq. aqanbape papxAo.jd 
pua paubxsap Ax-Jadcud a\?M (9A6T ‘“I'? ^-a asojqujy) Apnqs □xuojqa aqj_

lunxpaxq :Qi.y 
u) n X p a i,j : €9 sag e q. e q 

Moq ;Apnqs

Q:}-y “lyyo BHI ^4I 33N3aidND3 ,g.y. I"

sqx'^s axqnxas ‘ xs^I^TIm >>>

" xasiaxu qo Aqxaxxoq aqq oq paqnqxjquoa 
3A\?q Av?u) (aqv?nbapeux sp paqpijjxqsa spm ujnxtuojqa) sxeqatu aaejq oq a^nsodKa 

paqDXjqsaj aqq ‘sxv?qau) aapjq jaqqo qqxM xa^l^xu qo uoxqDP^aqux aqq qo asneaag 
■sxpqatJJ aapjq qo sxaAax Buxuxpquoa jaqpM pup f3oaq oq ssaoop
ppq sqpj ajaqM AqxxT^^J- paxi°-*3UOD Ax ipquaujuojxAua up ux paqanpuoD s«?m Apnqs 

(TA6T) -lauaqaqxiq pup japaauqos aqx -paqpqoj qou auaw saxP'iJ aqq pup pasxujopupu 
qou a^aM sfjuxqpuj aqj. "sBuxqpuj aAxq qo x'^303 uo paspq sx qxnsau pua aqq 

qpqq sx ‘•'.jaAaMoq ‘Apnqs sxqq qo ssau.v|paM uofpiij aqx “sxo-iquoo qqxM pajpdujoa 
sqp.j pasodxa oq ujoq squnj qo jaqujnu pup Aqxxaqjou) x^^^^ioau ux saspa.JDUX 

qupoxqxuBxs paqpDxpux Apnqs sxqq qo sqxnsag "(wq 6;i/6u) '£t7‘o sp paqpijuxqsa) 
q/x|M 6uj g buxuxpquoo jaqPM Bux^xuxjp papxAOjd a^aM sqpj qo sjxpd Buxqpuj aAxq 

qoxqM ux Apnqs uoxqpuauaB-£ p paqonpuao (TZ6T) .Jauaqoqxi^j pup uapaouqos

“ aoupoxqxuBxs x'^axBoxoxq 
qo aq oq pauapxsuoo qou sx dnojB ujdd Qq aqq ux sqxu qjoqs qo aouapxoux 

paqjodaj aqq ‘sdno^B asop uaqbxq aqq qo qqoq ux uaas qou spm qoaqqa sxqq 
aouxs ‘33AaMOH "(“-!iTT) sqxj quoqs ux aspauoux quPOxqxu(5xs v? faasnpo aunsodxa 

Xas^oxu ujdd Qg aqx ’suaqqxx qS3 aqq uoxqpqsaB Bux^np asxpqux .uaqpM pup 
uxpB qqBxaM x-Jaqpu) qo uoxssaudap quaxsupuq paonpojd ‘ xa'iaxu ujdd OSZ ‘asop 

aqpxpaujjaqux aqx ■ pox^ad quaujdoxaAap x'^q®'-'qaod aqq Buxjnp Aqxxpq--iouj
paspauoux pup ‘sdnd pup sjaqqotu qqoq qo uoxssajdap qqBxaM Apoq qupoxqxuBxs 

pasnpo asop uudd qqs ®Mq q'^qq paqpoxpux pqpp aqq qo uoxqpnxsAg -sasnqaq 
qZ3 qo suoxqpnxsAa oxBoxoqpuaq papnxaux aspqd sxqx ' TZ -^'^P X^q^'-Jqsod 

qBnojqq paqpnxPAa a^aM (q^g pup P^J) Bux.udsqqo jxaqq pup OZ X^q^uqsod
uo paqpu) Axujopupj a^aM Apnqs (ZQ6T) IlH oqq qo saxsiuaq pup saxPUJ qqj

-sqoaqqa asjaApp auxnuaB sp pauapxsuoo 
aq qouupo sxaAax asop ogs pup OQ oqq qp uaas sqxnsaj aAoqp aqq ‘auoqa.jaqx 

■ (986T ‘spuPMps) sqoaqqa asooApp asnpo quaodoxaAap x'^qoq Buxonp x^^^-^ou 
aAoqp sQj aop qpqq saunqpuadujaq ‘aonqpoaqxx aqq ux paouapxAa sy -Aqxpxuunq 

qo sxaAax oaMOx qonuj qqxM Buox® (sApp x'=?q'?oqsod-uoxqpqsaB) saiuxq uxpqjao qp 
upqq uaqBxq joT ®q °q papuaq aonqpoaduuaq ujooj aqq asnpoaq axqsuoxqsanb 

■ajp soaqqxx qj3 qqjM uaas sqoaqqa asaqq ‘oaAaMOH -soaqqxx qi3 sqq ux paAoasqo 
aoaM asxs oaqqxx aAxx paspaooap pup Aqxxsquauj dnd paspaooux ‘dnooB asop 

ujdd og3 pup og aqq uj ■ xaj-joxu ludd OOS pasodxa sujpp ojaz-g qo sjaqqxx qi3 
qqxM uaas aoaM sqoaqqa jpxxujxs -(Z86T ‘lid) X^^ax asop mdd OOS (I7-T

sApp x^^'^uqsod) uoxqpoauaB pjs aqq ooq sxooquoo qqxM uosx.jpdaioo ux paspaooap 
AxqupoxqxuBxs spm qqBxaM Apoq dnd aSpoaAP pup ‘paspaooux AxqupoxqxuBxs spm 

Aqxxpqooiu dnd ■■■ paspa.uoap AxqupoxqxuBxs spm oaqqxx/sdnd aAxx qo oaqiunu aqx

■sApssp (986T ‘yd3 ’STl) oBpapB oxuooqoqns 
pup (9/6T) “I® asooqujy oxuooqo aqq oooq paAxoap layoN aqq upqq oaqBxq

sx 13yaN sxqx "quatussassp sxqq a:;<puj oq supBjo aAxqonpoodao pup ‘sxpuaopp 
‘Aopqxnqxd ‘qjpaq ‘sBunx ‘Aaupxjx ‘oaAXX -Joq paiu-ioqoad spm ABoxoqqpdoqsxH 

■soapaaoq ojaz-g ooq layGN p spm (App/Bji/Biu 8’0£) ujdd OSZ ‘snqx "sqqBxaM 
03AXX aAxqpxao pup aqnxosqp qqxM Buoxp ‘sqqBxaM Apoq x*^u.jaqpu) ooaz-g aqq ux 

aspaooap qupoxqxuBxs p spm aoaqq x^Aax asop ujdd QOS "(dnooB oapaaoquou

I

<1I 

1
I
I 

I
I 

I 

I 

I 

I 

I
I 

I

i
I



I
)•

gavage and the other in drinking waiter [P-zero animals of the RTI (1986) 
subchronic study]. A medium confidence level in the data base is recommended 
because there are inadequacies in the remaining reproductive study data. The 
RfD is adequately supported by the oral subchronic and reproductive studies, 
and until additional reproductive studies are available a medium confidence in 
the RfD is recommended.
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I.A.6. EPA DOCUMENTATION AND REVIEW OF THE ORAL RfD

U.S. EPA. 1983. Health Assessment Document for Nickel. Prepared by the 
Office of Health and Environmental Assessment, Environmental Criteria and 
Assessment Office, Research Triangle Park, NC. External Review Draft.

U.S. EPA. 1985. Drinking Water Criteria Document for Nickel - Quantification' 
of Toxicological Effects Chapter Only. Prepared by the Office of Health and 
Environmental Assessment, Environmental Criteria and Assessment Office, 
Cincinnati, OH for the Office of Drinking Water, Washington, DC. EPA 600/x- 
84-193-1.

Extensive Agency-wide Review, 1987

Agency RfD Work Group Review; 04/16/87, 05/20/87, 07/16/87 

Verification Date: 07/16/87

I.A.7. EPA CONTACTS (ORAL RfD)

Harlal Choudhury / ORD — (513)569-7536 / FTS 684-7536 

Christopher T. DeRosa / ORD — (513)569-7534 / FTS 684-7534

I.B. REFERENCE CONCENTRATION FOR CHRONIC INHALATION EXPOSURE (RfC)

Substance Name — Nickel, soluble salts 
CASRN — 7440-02-0

A risk assessment for this substance/agent is under review by an EPA work 
group.

S

.II. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE

Substance Name -— Nickel, soluble salts 
CASRN — 7440-02-0

The U.S. EPA has not evc'Alua'ted soluble salts of nickel, as ai class of 
compounds, for potential human carcinogenicity. However, nickel refinery dust




